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nickel or chromium content. * These disadvantages are not presented when
using with the carbon monoxide, during the whole operation or during only a
part of it, small and well-defined quantities of hydrocarbons or of solid carbon
in a definite state of division. Such mixtures fulfill quite well the three
conditions indicated above. The cements based on the simultaneous use of
free carbon and of carbon monoxide are those best adapted to the greater
number of ordinary technical applications, since they combine maximum
simplicity in the operations with maximum certainty of reaching perfectly
definite results. The principal technical advantages of the "mixed cement"
based on the simple simultaneous action of carbon and of carbon monoxide
may be summarized as follows:

1.  Great "velocity of penetration" of the carburized zone.    This fact,
although it is not, as many practitioners still believe, the most important item
of a given cementation process, is certainly very advantageous for many self-
evident economical and technical reasons.

2.  Great uniformity in the distribution of the carbon in the cemented
zones.   This easily permits of reducing to a minimum the phenomena of
exfoliation of the cemented and hardened pieces.

3.  Possibility of regulating (either by "diluting" the carbon monoxide
with nitrogen, by limiting the contact of the carbon with the surface of the
steel, or, finally, by suitably varying the temperature of the cementation
during the operation) the concentration of the carbon in the cemented zone
in such a way as to keep it within the limits (varying according to the com-
position of the steel subjected to the cementation) best suited to obtaining
at the same time maximum hardness and minimum brittleness in the car-
burized layer.

4.  Possibility of establishing a priori with full certainity the conditions
necessary for obtaining a definite result, which can be chosen within quite
wide limits and can be obtained with great precision.

5.  Continuous use of the same carburizing materials (carbon and carbon
monoxide), which never become "exhausted" but can be entirely utilized.
This permits also of obtaining cementations of any depth whatever, without
its being ever necessary to "renovate" the cement.

6.  Absolute certainty of not intro'ducing into the steel any foreign sub-
stance other than carbon, a condition which does not occur with the greater
part of the cementation powders usually employed, containing organic nitro-
genous substances, alkali cyanides, ferrocyanides, etc.    This presents very
great advantages in many cases.

7.  Ease in keeping the surface of, cemented pieces perfectly unaltered.
In many cases this may be most useful, permitting of even dispensing with
mechanical work upon the cemented pieces.

8.  Possibility of reducing to a minimum the deformations and the varia-
tions in volume which the steel pieces undergo as the result of cementation,
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